Recognition of the magnitude and impact of obesity as a major health problem by physicians, the general population and policy makers lies at the foundation of developing effective strategies to successfully implement medical interventions in the management of both overweight and obesity. Despite the evident physical changes imposed by excess weight, surprisingly clear opportunities for overweight and obesity diagnosis as well as treatment are being missed with approximately less than 40% of primary care physicians computing their patients' BMIs [1] . Moreover, only about one third of obese patients recall their doctor counselling them about losing weight, even though patients whose doctors discuss the problem with them are more likely to do something about it [1] . In spite of its high prevalence, obesity is perceived and documented by physicians only in a minority of affected subjects, with even around 25% of patients with excess weight being thought to be of normal weight by their primary care doctors showing that this harmful condition is notably underestimated in medical records [2] [3] [4] . Of note, hospital out-patient departments like orthopaedics, cardiology and rheumatology that receive many patients with obesity-associated co-morbidities showed an average apparent sixfold lower rate of obesity when compared to the true prevalence (3% vs. 25% in orthopaedics, 4% vs. 30% in cardiology, and 5% vs. 20% in rheumatology) in a retrospective analysis [5] .
Obesity, an Under-Diagnosed and Under-Treated Condition
Recognition of the magnitude and impact of obesity as a major health problem by physicians, the general population and policy makers lies at the foundation of developing effective strategies to successfully implement medical interventions in the management of both overweight and obesity. Despite the evident physical changes imposed by excess weight, surprisingly clear opportunities for overweight and obesity diagnosis as well as treatment are being missed with approximately less than 40% of primary care physicians computing their patients' BMIs [1] . Moreover, only about one third of obese patients recall their doctor counselling them about losing weight, even though patients whose doctors discuss the problem with them are more likely to do something about it [1] . In spite of its high prevalence, obesity is perceived and documented by physicians only in a minority of affected subjects, with even around 25% of patients with excess weight being thought to be of normal weight by their primary care doctors showing that this harmful condition is notably underestimated in medical records [2] [3] [4] . Of note, hospital out-patient departments like orthopaedics, cardiology and rheumatology that receive many patients with obesity-associated co-morbidities showed an average apparent sixfold lower rate of obesity when compared to the true prevalence (3% vs. 25% in orthopaedics, 4% vs. 30% in cardiology, and 5% vs. 20% in rheumatology) in a retrospective analysis [5] .
Various possible explanations can underlie the huge disparity between apparent and true prevalence. While the need to treat the consequences of obesity (such as type 2 diabetes, hyperlipidaemia and hypertension) is readily accepted by clinicians, the disease itself is often not really tackled [6] . Some physicians may not have the skills or time to address this complex heterogeneous problem in the short consultation time available in the out-patient setting. Both overweight and obesity require a coordinated care from a multidisciplinary group combining individualised dietary advice, exercise and behavioural programmes, with some patients requiring the added support of pharmacotherapy or surgery [7] . Additionally, the paucity of specialised services dealing with overweight and obesity can also discourage referral of these patients.
Clinical Inertia Accompanied by Futility and Recidivism Arguments
Clinical inertia is the tendency to maintain current treatment strategies despite results demanding escalation. In excess weight problems this attitude substantially contributes to the disconnection between clinical aspirations for overweight/obese patients and targets achieved. In this scenario, physicians have low expectations for their patients, despite the belief of the importance of a healthy weight control through lifestyle changes and pharmacological or surgical interventions in specific cases. Conversely, overweight and obese patients sometimes do only have a rudimentary understanding of the risks of co-morbidities and the importance of their adequate control. Gaps in screening as well as in providing treatment recommendations or in performing adequate patient referral may be also signs of 'clinical inertia' implying overestimation of care provided, use of weak reasons to avoid intensification of therapy as well as lack of education and training [8, 9] . Importantly, until recently obesity has not featured strongly in medical training underlining the need to bring the topic of overweight/obesity more into the focus of the medical curriculum and for enhancing medical students' awareness of their underlying complex aetiology [8] [9] [10] [11] . Although obesity has been declared a 21st century pandemic by the World Health Organisation some physicians in training are uncomfortable managing obesity and may even feel poorly trained to address this epidemic. Weight bias is commonly observed by students in health disciplines, who themselves report frustrations and stereotypes about treating patients with obesity [12] . Thus, students reported that patients with obesity are a common target of negative attitudes and derogatory humour by peers (63%), health care providers (65%), and instructors (40%). Although 80% of students felt confident to treat obesity, many reported that patients with obesity lack motivation to make changes (33%), had feelings of frustration (36%) and are non-compliant with treatment (36%) [12] . Interestingly, students with higher weight bias expressed greater frustration in these areas. The effect of students' weight bias on expectations for treatment compliance of patients with obesity was partially mediated by beliefs that obesity is caused by behavioural factors. Stigmatizing attitudes towards overweight and obesity as well as negative attitudes arise on the basis of holding the individual accountable for the excess weight [13] . One of the major barriers is the lack of specific residency education on obesity management. In this context, it would be useful to incorporate a multimodal, longitudinal obesity-specific didactic curriculum into residency programmes to improve residents' knowledge, attitudes, practice behaviours and clinical outcomes [14, 15] via the provision of balanced education about the controllability of obesity, focusing on the genetic, environmental and psychosocial factors as well as on the influence of lifestyle changes as regards dietary habits and physical activity together with the currently existing treatment approaches that have been proven to be effective and safe.
Moreover, weight bias in the health care setting appears to be a global issue [12, [16] [17] [18] . Negative attitudes have been observed in medical students, qualified practitioners, nurses as well as dietitians, and may lead to beliefs about the usefulness of intervention, thus representing a barrier to good practice [16, [18] [19] [20] [21] . Furthermore, information on weight history has been shown to impact upon the appraisal of peers with the effects being dependent on gender and BMI whereby knowing that a young female was overweight triggered negative evaluations from females but did not appear to impact the judgment of males [22] . Curiously, health professionals perceived to be overweight or obese may be vulnerable to biased attitudes from patients themselves, and physicians' excess weight may negatively affect patients' perceptions of their credibility, level of trust and inclination to follow medical advice [23] . Stronger weight bias by patients led to less trust, less compassion, less inclination to follow advice and higher inclination to change doctors when the physician was presented as obese.
Whilst plenty of people have resolved to lose weight, the perception of both the general population and health care providers may be disappointing in the sense that most of the patients give up trying after a short period of time and few will sustain the weight lost in the long term. Physicians may be negatively influenced by an abundance of reports characterised by a heavy pessimism about the long-term effectiveness of treatments overall [24] . Traditionally, two arguments have been put forward by physicians to justify passive attitudes: i) that there is nothing that can be done and ii) that the recidivism rate is too high. Lack of motivation to work with overweight and obese patients due to negative perceptions on treatment efficacy or adherence represent an evident barrier to successfully implement interventions in the health care setting. In addition, there is no ethical validity to sustain the futility and recidivism arguments. Patients suffering chronic, incurable diseases are not abandoned because we are not able to cure them, and we also do not neglect patients because the recidivism rate of certain pathologies is high. Furthermore, in clinical practice 100% patient compliance is rare. In fact, under given circumstances, efficiency of even the most efficacious treatment may be low; even the strongest and most effective antibiotic treatment will fail if not followed as prescribed by the specialist. Of note, in overweight and obesity treatment any intervention which causes a negative energy balance is guaranteed to be effective in producing weight loss. It has been estimated that affecting energy balance by only 50-100 kcal/day, an easily attainable target, could prevent weight gain in most of the population [25] . Moreover, evidence-based guidelines have recognised the clinical benefits of moderate 5-10% weight loss, which is achievable using a variety of available interventions [7, 26] .
Time for Action versus Complacency
Obesity is a harbinger of a multitude of debilitating and fatal diseases [27] . It is clearly imperative that obesity is targeted as an area for immediate action and priority. The insidious and unsustainable image of failure in the treatment of obesity pervades and discourages many physicians. Although obesity is a particularly challenging medical condition to treat due to its complex aetiology and multifactorial nature, well-recognised effective approaches for the treatment of obesity have been identified [7, 26] . A comprehensive, pro-active, clear strategy and sustainable response to deal with the challenges posed by the overweight and obesity epidemic is urgently needed. Encouraging the instauration of programmes for early competent diagnosis, treatment and prevention is mandatory. Overweight and obesity are serious, chronic health issues that will only worsen without thoughtful and evidence-based interventions that address both the individual and the society as a whole as well as their environmental context [27] . 
What Are the Objectives of Overweight and Obesity Management?
Who needs to lose weight? What are we trying to achieve? What are the medical benefits of weight loss? Is weight reduction always required or sufficient? Is BMI an appropriate measure? What are alternative measures? In-depth evaluation of these questions and overall benefit/risk evaluation are key issues. In this context, it should be discussed if a specific percentage weight reduction should be accepted as a primary endpoint given that several additional benefits not requiring weight loss can be of equal clinical relevance [7] . Moreover, rapid weight loss due to drastic energy restriction should not be encouraged since it usually takes place at the expense of water and the fat-free mass, therefore resulting in detrimental changes in the body composition. Improving metabolic control, cardiovascular fitness and muscle strength as well as increasing fat mass loss and preserving lean body mass, even without overall changes in final body weight, are likewise important. This approach is particularly advisable in obese elderly patients in whom treatment should focus on improvement of functional impairments, metabolic complications and obesityrelated diseases, rather than on weight loss per se. Adding exercise training to moderate energy restriction results in favourable changes to metabolism, fitness and body composition that may take place in the absence of weight loss [28] . Prevention of further weight gain constitutes an important and first step in overweight and obesity management. Weight loss should be encouraged for obese individuals suffering from pathologies related to the mechanical and/or psychosocial impact of excess weight, with an increase in physical activity according to the possibilities of each individual being included in lifestyle interventions as it offers additional benefits. Importantly, more focus should be put on a wider array of endpoints and a mere weight-or BMI-centric approach abandoned. Moreover, introduction of new criteria for identifying patients at high risk should be discussed. What are key factors that could impact outcomes? Clarification and updating of both primary and secondary endpoints going beyond specific cut-offs for BMI or relevant weight reduction including consideration of short-and long-term beneficial effects should be pursued. Weight gain represents the consequence of many interacting processes, and for a disease with such a multifactorial aetiology there will be different approaches to its management that will be more or less effective to different individuals. Thus, it is important to try to personalise management strategies as much as possible.
How to Deal with the Obesity Paradox and Metabolically Healthy Obesity?
Overweight and obesity have been classically associated with increased all-cause mortality, which is generally lowest for a BMI of 20.0-24.9 kg/m 2 , with the risk of death conforming to a J-shaped curve [29, 30] . However, recent meta-analyses and epidemiological studies reported that subjects with BMIs in the overweight (25.0-29.9 kg/m 2 ) and obesity I grade category (30.0-34.9 kg/m 2 ) exhibited a lower death rate than those with normal weight [31] [32] [33] . These findings led to the formulation of the 'obesity paradox' highlighting that a BMI in the excess weight range may provide a survival advantage over that in the normal range (18.5-24.9 kg/m 2 ). The true significance of these findings has been questioned for several reasons [34] [35] [36] [37] . For instance, more sensitive indicators than BMI like body adiposity and its distribution should be projected on mortality to plausibly yield more accurate associations with an increased health risk. Furthermore, death postponement in the excess weight categories does not necessarily translate into a longer disease-free life. Noteworthy, an increasing BMI > 25 kg/m 2 confers a survival disadvantage when focusing on morbidity rather than mortality [38] . The implications on prognosis of the limitations of the BMI together with other relevant influences such as aging, nutrition, physical activity, fitness, maintaining function and chronic disease in the potential protective effect of overweight/obesity should be carefully considered [39] . Further recognized sources of bias include i) reverse causation, ii) selective survival bias and iii) selection bias, all of which may be magnified in circumstances in which the studied sample is restricted to individuals suffering from serious disease or to individuals with diseases for which obesity is a cause, thereby causing methodological problems that need to be carefully considered before concluding that obesity is protective. This is of particular relevance since the obesity paradox could result in confusing messages that derail beneficial environmental changes and lead to reduced efforts by physicians to provide healthy lifestyle treatment plans to their obese patients [39] .
In this same line, recently great interest has been drawn to a subgroup of individuals with obesity that does not seem to be at an increased risk for metabolic complications of obesity. This obesity sub-phenotype is being referred to as metabolically healthy obesity (MHO) [40] . It has been suggested that individuals with MHO do not significantly improve their cardiometabolic risk upon weight loss interventions and may therefore not benefit to the same extent as obese patients with metabolic co-morbidities from early lifestyle interventions, pharmacotherapy or bariatric surgery. However, it can be debated whether MHO individuals are really healthy, especially since no general agreement exists on accepted criteria to define MHO [41] . In addition, overall health of MHO individuals may be significantly impaired by several psychosocial factors, psychosomatic co-morbidities, osteoarthritis, chronic pain, diseases of the respiratory system as well as digestive and renal disorders among others. There are still open questions as to whether MHO can be considered an established phenotype or rather represents a transient stage changing with ageing, behavioural and environmental factors [38, 41, 42] . In fact, MHO appears to be a relatively transient condition with a considerable percentage of these individuals exhibiting similar metabolic derangements to those observed in obese metabolically altered patients as time passes [43, 44] . In this line, time of exposure to the adverse effects of obesity should be of particular concern with respect to childhood obesity where cardiometabolic alterations are reportedly already evident [45] [46] [47] . Conversely, elevated concentrations of cardiometabolic risk factors have been also observed in non-obese individuals according to BMI but obese based on body fat [48, 49] , thus showing that this sub-phenotype should be equally considered by health care professionals.
Role of Pharmacotherapy
Anti-obesity drugs have played only a limited role lately in clinical treatment algorithms for obese patients since a number of drug suspensions negatively impacted upon the obesity pharmacotherapy landscape [50] . In comparison with other diseases, at present there is a paucity of drug therapy options for obesity influenced by a history of past failures in trying to overcome the regulatory requisites of safety and efficacy. Undoubtedly, any intervention achieving a negative energy balance over an extended time period will result in weight loss. In this sense, it is important to inform patients about the rationale and beneficial effects of the different recommendations and treatment strategies. Realistic expectations about the true effect of anti-obesity drugs are needed to correctly advise patients. Pharmacological treatment of obesity is most successful if realistic goals are set, a balanced diet is stressed and a safe rate of weight loss per week is achieved through a combination of moderate caloric intake reduction (diet) and increased energy expenditure (physical activity). Poor responders or non-responders to specific drugs should be identified to discontinue pharmacological treatment with that agent, and other alternatives should be tested.
The advent of an increasing array of drugs, which are effective both in inducing weight loss and in maintaining weight loss achieved by lifestyle measures represent a hopeful scenario for both patients and physicians. The development of these anti-obesity agents has followed diverse paths, from lorcaserin, a selective serotonin agent, relying on the beneficial central actions of fenfluramine but without the associated systemic side-effects, to the drug combination of phentermine/topiramate, exploiting two already known drugs but using them in lower doses than with previous therapeutic uses, resulting in an additive effect on weight loss and fewer side-effects, or liraglutide, a gut hormone already applied as a glucoselowering agent but with added appetite-suppressant properties applied in a higher dose. Although anti-obesity drugs lead to clinically meaningful weight loss when prescribed as monotherapy, the use of these anti-obesity agents as adjunctive therapy post intensive lifestyle intervention could prove equally useful in weight loss maintenance. Furthermore, a progressive approach to the simultaneous use of diverse anti-obesity drugs to take advantage of different mechanisms of action (as is usually being performed in hypertension or type 2 diabetes pharmacological control) offers a further opportunity to tackle the obesity epidemic in some patients. Combination therapy will probably be useful to avoid compensatory mechanisms and potentiate initial weight loss whilst avoiding weight regain. New glucose-lowering treatments, especially glucagon-like peptide-1 receptor agonists and sodium glucose cotransporter-2 inhibitors, offer advantages over traditional anti-diabetic drugs by improving glucose control while simultaneously promoting weight loss. Thus, improved knowledge about body weight control opens new prospects for the potential use of peptides derived from the gut or the adipose tissue. A further critical question is what constitutes an appropriate duration for a pharmacological treatment of a chronic disease? How should reimbursement of anti-obesity drugs be managed? Revisions of these requirements both with respect to efficacy and safety are warranted.
Bariatric and Metabolic Surgery
Bariatric and/or metabolic surgery should be considered for morbidly, well-informed, and motivated obese patients with previous failure to conventional treatment, who fulfil the currently established selection criteria and in whom the operative risks are acceptable [51, 52] . Candidates for surgical procedures should be selected carefully after evaluation by a comprehensive, experienced, multidisciplinary team with medical, surgical, nutritional and psychiatric expertise working in a clinical setting with adequate support for all aspects of diagnosis and management providing both pre-and post-operative counselling and support. Noteworthy, effectiveness of surgery does not necessarily need to be circumscribed to body weight alone but should also focus on the beneficial effects on co-morbidities.
Taking the Patient View into Consideration
While in many areas of medicine the participation of patients is encouraged, this has traditionally not been considered in overweight and obesity. With the paucity of available tools for physicians to combat obesity, regulatory authorities should incorporate the patient perspective when performing thorough risk/benefit analyses. Whereas numerous studies highlight the relevance of sociocultural factors influencing incidence and prevalence of obesity, only a few address how obese people perceive causes and prevention of or intervention for obesity. In this context, more attention has to be paid to the interactions of medical aspects and the social dimension of obesity [53] . 
Future Perspectives
Given the far-reaching medical, social and economic consequences of having to deal with the ill consequences and difficulties associated with obesity management, the relevance of prevention becomes evident not only for patients and health professionals but also for politicians and the society as a whole. Past and recent prevention efforts may have been hampered to some extent by a number of external factors, ranging from the lack of acceptance of obesity as a serious health problem to commercial interests. Current public health policy initiatives must be mindful of the risks of reframing obesity to inadvertently reinforce stigma, narrow responses to those aiming to modify individual behaviour and biology, and neglect population policies aiming to reduce the consumption of energy-dense foods and sedentarism. Gaining excessive body fat is a continuous, frequently progressive process. The current childhood obesity epidemic will fully manifest its deleterious consequences in future years when adolescents reach adulthood. While prevention is essential even before excess weight sets in, it is imperative to remember that moderate (5-10%) weight loss, which is achievable using a variety of interventions, yields clinical benefits and, thus, should be encouraged in patients studied in an individualised way.
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